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Review of Mechanical Structure of Micro-displacement

Actuator for Optical Astronomical Telescope
SHAO Liang"?, YANG De-hua', CHEN Kun-xin', YANG Bin-tang®

(1. National Astronomical Observatories/Nanjing Institute of Astronomical Optics & Technology, Chinese Academy
of Sciences, Nanjing 210042, China; 2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China;
3. The state key Lab. of Mechanical System & Vibration, School of Mechanical Engineering, Shanghai Jiao Tong
University, Shanghai 200240, China)

Abstract: The dilemma of the large diameter of mirror needed in modern astronomy against
the limitation of manufacturing process is resolved by the segmented mirror active optics tech-
nology , which has been widely used in large aperture infrared/optical astronomical telescopes.
To meet the performance requirements of co-focusing and co-phasing in segmented mirror active
optics, micro-displacement actuators with nanometer resolution and millimeter stroke are nec-
essary. Micro-displacement actuators are reviewed from the structural point of view for optical
astronomical telescopes involving segmented mirror active optics. The emphasis is on working
principle, performance requirement and mechanical structure of the actuators. Various basic
functional components of actuator are described to figure out pros and cons based on current
applications in astronomical telescopes. Seeing that, flexure exhibits excellent mechanical prop-
erties free of friction, clearance, and lubrication, it is extensively used in displacement pantograph
mechanism and guide mechanism to attain fine resolution of movement transmitting. In addition,
novel intelligent materials are introduced to development of actuators. Giant magnetostrictive
material with the solid-state deformation principle has the potential to render high force and pre-
cise displacement with small volume, making it suitable to realize efficient miniature actuators
for astronomical telescopes. Piezoelectric ceramics can generate precise deformation even at high-
frequency band, which enables them capable for adaptive optics. To meet technical requirements
for future extremely large telescope, the development tendency of micro-displacement actuator is

further discussed.

Key words: astronomical telescope; segmented mirror active optics; micro-displacement actu-

ator; displacement pantograph mechanism; guide mechanism



